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Currently, there is a large gap between materials studied through educational 
training and the knowledge and skills demanded in the working world. The first 
step towards narrowing this gap between educational training and industry is a 
detailed analysis of the requirements of industry. In consideration of this problem, 
the Study of Occupation (I) is designed in order to trace the realities of the corporate 
world, while maintaining a close networking arrangement with industrial settings, 
to understand what the occupational capabilities that are required of core 
professionals are, and what kind of educational training and qualifications are 
needed to support them. 
In-depth interviews, field observations, work responsibilities analysis, and surveys 
were employed as the primary methods of studying the occupational requirements 
of the electronics industry. Conducting in-depth interviews is a key method for 
understanding trends in the industry, and the actual conditions of job duties from 
SMEs (Subject Matter Experts), including human resources managers, factory 
managers, foremen, master mechanics, incumbents of core occupations, and 
personnel from related institutions within the industry. Both structured and 
non-structured questions were used together in the in-depth interviews. On-site 
observations are effective methods of observing, hearing, and understanding work 
sites. Details of on-site observations are varied, including work processes and 
systems, related work, mutual relationships between jobs, the work site environment, 
and the equipment and facilities used. Work analysis is a systematic process 
involving collecting all significant information related to the nature of the work, 
and organizing this information appropriately, according to the management goals. 
The work analysis conducted in this study aims to analyze the work undertaken 
on industrial sites, and to use those results to develop appropriate educational 
training curricula, standards for workplace capabilities development training, and 
criteria for establishing questions for officially approving qualifications.
Subject and Content of the Study
The subject of this research on occupations is the electronics industry. The 
electronics industry falls under the general manufacturing industry category, in 
which 19% of workers in all industries in the Korea Standard Industry Code (KSIC) 
are engaged. The significance of the electronics industry within the manufacturing 
industry has substantially increased in recent times. Of the diverse ranges of 
electronics sub-industries, this study will be conducted focusing on the following 
three: the semi-conductor manufacturing industry the cellular phone manufacturing 
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industry and the electronic medical equipment manufacturing industry. These three 
industries were selected through the processes of statistical data analysis of 
production volumes and employee numbers, an analysis of, and expert consultation 
on, the relative importance of these industries in terms of national strategic 
industries, and the opinion consensus collection of advisory committee members.
This occupational study of the electronics industry has as its chief objective the 
clarification of the characteristics of the working world in the electronics industry. 
Based on this, the implications for educational training processes and for qualification 
systems, through a detailed analysis of the core occupations within the primary 
electronics industries, are to be determined. To this end, this study examines the 
elements outlined below. 
First, this study aims to research the distribution of occupations within the 
electronics industry. The range of occupations and selection criteria within the 
electronics industry were decided upon. After examining domestic and foreign 
occupational groups, an occupational classification system within the industry was 
proposed. Second, core occupations that tend to drive the industry were chosen. 
To accomplish this, the distributions of occupations across industrial sectors were 
sampled according to production process. The core occupations among these were 
then selected. Third, the characteristics of each core occupation were analyzed in 
detail. Details of the duties performed were studied. These included the kinds of 
instruments, equipment, and raw materials used, the abilities required to perform 
the job duties, an analysis of the working conditions, such as annual salary levels, 
working hours, intensity of work, and work environment, the training period 
required to develop an appropriate, and fully recognizable, level of skills in the 
relevant fields, and information about hiring trends, job transfer paths, and the 
occupational outlook. Fourth, we examined changes in the market, technology, and 
systems that are taking place in core areas of the electronics industry, and observed 
the direction to which the paradigm of skills training and learning is heading. Lastly, 
we identified the way in which occupational routes are formed according to core 
occupations in the electronics industry. Included here, together with routes that 
promote expertise within specific areas, was an outline of areas and occupations 
wherein occupational change was possible, according to level and department.
Core Occupations in the Electronics Industry
Occupations in the electronics industry were divided into core and peripheral 
occupations. In this study, core occupations were specified as occupations that 
'involved the conducting of central roles in terms of manufacturing products for, 
or providing services to, applicable businesses’. 
Core occupations were selected in this study in consideration of a number of 
factors, such as the role in individual work processes, the period of training and 
skill development required after a practitioner begins working in a position until 
the performance of their duties occurs smoothly, the degree of difficulty in securing 
practitioners, the number of related workforces, etc., and by collating the views of 
incumbent workers and industry experts. Relative to their surrounding occupations, 
the 20 core occupations selected according to these criteria illustrated significant 
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differences in wage levels, and were found to constitute a central component of 
future human resources development trends. 
Analysis of Core Occupations in the Electronics Industry
It has been demonstrated that while theoretical knowledge related to the major 
fields is an important factor for successfully conducting job tasks related to 
semiconductor manufacturing, practical knowledge is much more important. This 
fact reflects the characteristics of equipment industries where, due to rapid 
technological developments, knowledge, skills, and know-how learned through 
practical work experience become more significant that other factors, and where 
being able to effectively handle equipment and instruments is extremely important. 
It appears that the cultivation of a workforce in core occupations in the 
semiconductor industry has been achieved primarily by electrical engineering or 
material engineering departments. There do, however, appear to be limitations when 
it comes to acquiring specific knowledge or skills in the industry. Many current 
workers responded that 'the depth of education is shallow compared to the work 
performed at the job-site'. Additionally, the nature of the semiconductor industry 
as an equipment-based industry means that sufficient learning opportunities to 
utilize related equipment and instruments in workforce training processes were 
lacking. In order to reduce this gap between educational training in the 
semiconductor field and the needs of the labor market, many respondents suggested 
solid industry-academia cooperation and a hands-on, work level-oriented education 
as the solution. 
It is expected that in the semiconductor manufacturing industry, the relative 
importance of R&D will continue to grow compared to the relative importance of 
manufacturing. The anticipated result will be that the R&D workforce will continue 
to grow in size while operators decrease in number. The demand for multi-functional, 
highly integrated semiconductors with high processing speeds is likely to increase. 
For this reason, therefore, it is forecast that the high levels of demand for core 
occupation practitioners in the semiconductor industry would be maintained in the 
future. 
Among occupations related to the cellular phone industry, those requiring 
particularly high levels of theoretical knowledge are cell phone designers, cell phone 
RF developers, and mobile SW systems engineers. Based on theories in the respective 
major fields, cell phone designers are required to be prepared for a number of 
changeable situations. Core courses, such as design concepts, marketing, and 
consumer demand theories are found to be helpful in the practical work tasks of 
cell phone designers. In contrast, it was pointed out that knowledge related to 
mechanical design, although useful to current workplace tasks, were not obtainable 
from university education. 
In terms of major related working-level knowledge, most of the occupations 
studied, such as cell phone designers, mobile handset design engineers, cell phone 
RF developers, and mobile HW engineers required skills best developed in the 
workplace. In the case of cell phone designers, it was found necessary to acquire 
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basic knowledge about product specifications as well as working-level knowledge 
about 2D & 3D design programs, in order to quickly understand the manufacturing 
processes within the industry. For mobile handset design engineers, it was found 
to be extremely important to have experience in problem-solving and an 
understanding of design tools such as Pro-E and AUTOCAD. 
In relation to cell phone manufacturing, the degree of the gap between university 
education in a major and the actual work carried out was examined. Cell phone 
designers, product planners, and mobile handset design engineers scored higher than 
average for the 20 occupations that were studied. In the case of cell phone designers, 
opinions such as "the teaching tends to focus too much on design" and therefore, 
"the work process and tools used all have to be learned in the workplace" were 
commonly expressed. One designer pointed out that "academic education demands 
the design of ideal products, rather than an understanding of the practicalities of 
mass production. Since work performed in the field is directly related to mass 
production, there is a gap immediately after a design concept is chosen".
Of the five core occupations in the electronic medical equipment industry, it was 
found that electronic product planners, medical equipment HW design researchers, 
medical equipment SW design researchers, and electronic medical equipment 
specifications engineers in particular required a high level of theoretical knowledge 
in their major fields. Medical equipment HW design researchers responded that basic 
preparations of drawings and knowledge from their majors related to their design 
work was required, in addition to a theoretical understanding of operations and 
principles pertaining to the related products. 
Higher standards were usually required of practical knowledge of majors than 
in theoretical knowledge of majors, especially for electronic medical equipment 
planners and electronic medical equipment SW design researchers. Electronic 
medical equipment SW design researchers responded that, even if designed 
according to theory, without experience-obtained knowledge of issues such as 
positioning or distance between lines, desired results were often not achieved. They 
also suggested that when designing such circuits, practical knowledge in their major 
fields was useful. 
Electronic medical equipment specifications engineers and electronic medical 
equipment inspectors were found to exhibit higher levels of disassociation between 
their education and labor markets than industry average. In contrast, electronic 
medical equipment planners, medical equipment SW design researchers, and medical 
equipment HW design researchers were found to have relatively low degrees of 
such disassociation. 
Career Paths in the Electronics Industry
In this study, a career path was specified as ‘the systematic organization of 
occupational or job areas in which practitioners in specific occupations may, after 
joining a company, gain experience and move to higher level positions within the 
organization, or gain a transfer using their skills or experience.' Together with the 
vertical paths of ascent that result from hierarchical structures within organizations, 
occupational paths may include diverse items of information, such as required 
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periods of service, levels of educational training, professional abilities, and potential 
for transfer between occupations. 
In order to determine the most general career path according to occupation type 
or industry group, this study gathered information from interviews with practitioners 
of, and experts in, the relevant occupations. Through the analysis of occupational 
paths in 20 core occupations, it was possible to verify that a significant level of 
exchange was possible where certain occupations were not mutually exclusive of 
other occupations within the same business category.
Policy Recommendations
Based on the analysis presented in this study, nine policy recommendations were 
made. These were 1) the active introduction of a customized education process, 2) 
the joint use of electronic industry-related equipment and instruments, 3) the 
implementation of fused curriculum in university education, 4) the active use of 
a certification system for engineering education, 5) the discovery and support of 
abilities within a company, 6) reform of the national technical qualifications regime 
of the electronics industry, 7) the active use of career development internship 
programs, 8) the introduction of major track systems for tertiary science and 
technology students and, 9) the creation of a database for occupations related to 
the electronics industry, and the supplementation of the classification system for 
occupations.  
